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(54) ORGANIC ELECTROLUMINESCENT ELEMENT AND ELECTROPHOTOGRAPHIC 

PHOTORECEPTOR 

(57)Abstract: 

PURPOSE: To obtain an organic electroluminescent 
element useful for obtaining a luminescent body having 
high functions such as high luminance and high luminous 
efficiency, thermal stability and a long life due to high 

amosphousness. 

CONSTITUTION: The organic electrolumenesent 

element prepared by laying at least an anode, a 

luminescent layer, an adhesive layer and a cathode on a i^, 

support in the given order, wherein the luminescent layer ff'Vj^^;^]^?-**^ 

contains a dtstilbene compound represented by the ftV*^^' ^**Si^ 
formula (wherein Ar is methylene or (substituted) 6-20C 
aryiene; Arl is a (substituted) lower alkyi, aralkyi or 6- 
1 4C aryl; and R2 and R3 are each H, a lower alkyI or 
(substituted) 6-1 40 aryl). 
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#1!± JfM fl*fiB 



(54) [mom] ^mxu^ bu}vs.:^y±>m^^i:tsm^9Mmmi' 



(57) [g^] 

aft±t^^=5r< t t^ffi, iS«Ji*3 

( I ) 

IfR^ {±H . fmT7l.^7l^« * itfiim^^xT V t J: 

[sum] nm^. mmmco^mmtmm^m 
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.^-Ar'-CH=CH-Ar-CH=CH-Ar'-N,''*^' 



(I) 



hi-. ) X'^^ti&=Jxi-ilKyit-^m^^-t^^t 
[|f5K3S2 ] 5^ ( I ) cDi^xi-fUKy^it-^mtiK ^ 

(II) 

Ut2] 




RM±7K«M^. ^NP^^VM^, iSMTil^JU 

) x'^.^Kh^-^x'htwmitm<r)^3Lv 



mmti^i^ ( I ) 



N:;H=cf 



(I) 



6-2 0 cor U-L-ya, Ari(±aJi$ixTI,^ 

■ctiv^M«ic6~2 0(or'J-kya. Ri{±«i§ 

^mt-^aiKi*. W.mfiX\^Xi:,i.\^T3)V^)V 

mtmmm^tix\^x^i:\-^mwb--\ 4<dtu- 



:H=CH-ArJ-CH=CI 



mm^fix\<^xhx\ ^mm 6 - 1 4 cor u -Jimi»^ 

imms ] ^ ( I ) i?)>;^f-;^'<iWb-^»', 
(III) 

Ut4] 




amm ^tix^^xhx^-^mm7i\^^ii-m. m^^iix^^ 

X h Xi-^TyJl^JUmttzliSm^iiXi-^X h i 

xh h mm4timcom-'w-%mmm^. 

[0001] 

xi-)VKyit-t!mm/{z^cr>^-}j'mzmfh . 

[00 02] 



oib. mz, ^mELm^nmns^^mmT^^ 
x\^t. 

[0003] «E v.m=?-<nmmt. mm/wtm/m 
BEAJf. mTB^xMtfzimiimmm^:'miziitx 
mkcomzmMm^mm-i^ai^ mMmm 
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- 1 9 5 6 8 s^itmizii. %yemtmmk<^m 

iOTtlfW 2-255 78 8-^&StC{±. iE?LP* 

[0 0 04] lj&^l. mMmmtLxs-hvu^iy 

Tti. ^3^**^0 . 3 ( 1 m ■ W-i ) tffiV^ 

»a¥2 - 2 4 2 6 6 9^^mi3^vmm'^2 - 2 7 9 

3 0 4-^4.^|gtfaii§tlTV^I.ttfi^«*il(cffll,^f.'« 

tzmm/in\:&xm/mM/mmb ^^-ytzm^^^ 

[0005] mT^^mmmTi.z-^\^x\t. mtm 
mm-mmrnx'^zsQ. zno. cdsm(nm^ 
Mm- ^m<r)^mmmiii:v^ymmffi-mmmz 

^mi ^iii . -^t^, ^mmfM, ( i ) it^m 

( 2 ) -c {.Mi^^A-ct/.iJtci*_)tf^r m 

( 3 ) S^±ORIi*iiJ'^^V\ (4)iltijttt 

AJtKtfcv^T 4>r=w^r^\ ( 6 ) mwmm^ii 
x\>^t. 

[ 0 0 0 6 ] 4 . *«^Wf4^f iJffl-r S ct 0 t=5r o 

9MLxm!&^tiimy6mm^^zti,z2:^ , ^-^i^ 

m±W-i^iR!^^tiX-^X^^^. 

[0007] mmmmcom^^m&tmi. $m±M 



mimmvcLxi±. rvmrn. Kvuymm. 
^yymmaxi^-! y^J^A vrnm mm 54-13 

954 O-^!-. 15155-88064-5!-. |5|56-4 148 
-5!-. IS156-1424 0-5!-, R56-119131-S!-. 
1116 3-9 3 54 5 |S|6 3 - 6 3 0 4 6-^, ffll 
¥1-1 09352-^. USP4952472-^. DE 
-2237680. |5I2734288^) S^^tCb" 
onh°o-;Hl:-^ (USP4 6 3 289 3-^) ifimf 

[0008] mm^^mfm-immmmwb lx 

{i. b;Pxy. i^^aiix.^ytfzl±mit^i~uym^z 

y ib^-!t45i5 iyx-f 5 y€^-!t45 ( ^tifl¥ 1 -23628 
0^i.^|g. !ttifl¥l-2 2 6 8 5 9^i>fg. #i^^¥3 - 3 
0 1 3 3-f-^$6. #^K6 0-3409 9^{^m. #iB 
Tl-2 6 1 648-i-&fB. #iBT2-27 2 57 1-^ 
#iBHS5 8- 1 3 1 9 54-^^^lg, !|fffl¥4- 1 
0 115 3-t^|gt3j;t>'#fflT4 - 1 4 9 4 4 6^^ 

h.-. IhhmmtLXli. :f;°y*-di't^-M3ffi. ;|^°y 
r ij I, - h Sill. y xxr/WSIHtifc ,k Lf^Mi 'J -^^-^l, 7 1 

> mm-fy-mf^^ii. mmmmm t mi\^ l i < it 

yj^'.M,m*m^^ {mmm< ixh^ummmr 
mkmzr)^z<^K )^-^Ayy-mm. mmmm^ 
nim<iiti^i^tix^x\.^^. 

[0009] 

m^i5Xx/m'f-'9mmmim^(^^fi^ti<r>mmizM!ib 

h 'yx^)V'<.yit-^m^^%xh 1= i t & jitti Lit , -f 

tmmnkmimti^^mmm^tixtj:^ . m 
tmiiM-b^^ ( I ) 

[00 10] 

[€5] 



r3/ 



,c=ct 



N-Ari-CH=Ch^Ar-CH=CH-Ari-N(: 



(I) 



[0011] (5^+. Ar{±;^^U'y«^fdi««§iX 
TOTtJ:V^^®t6~2 0«Ty-Py^. Arifi: 

M ^ T V ^ T c> i V «is: 6 - 2 0 to T y - y s , 

L<{±6MS^ffM-rsiSS^. St^iiTV^Tt J; 



^ivmt fz \mm^ tixuxi.ii\ ^mwL 6 - 1 4 «r 

')~)Vmi:mh-f. ) X'^^^fLh=Jxi-)VKyit-^mi 

[ 0 0 1 2 ] 41^:. m(nmA-b-(:>immziimi. mm 



(4) 
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[ 0 0 1 3 ] i^^. mmmm-immmnt Lxi±. 
mmmco±^\,^ (4eviy±) vMm^ 

m. Cul. I TO. SnOjS/tfiZnO^c^i^e 

|5B£§iX^icO-C-(i5:l^;0\ lOnm-l/xm. 4tt L 

<(iiO'-2oon m<r)iEii-(:-isastR-r ^ t mtt 

[0014] :$immmE Lm^izmmymb t 
Tii. ( I ) (^^t^^i^^ixmi&^ti. 

m. ( iE?Li^ J: Vmi^^m-^co^ J: f^W § it l. ^ i: 



"SCO. ocH, 



[OOllltrnf^tlt. Ari izmt ^WM^tl 

-yx.:^]yyS;. m-7x-^yS, 4, 4-b"7x- 



aA$tL^i-^t{i;iiw>AiJ>':.Ti;»5:V^„ ^^c, IE 

7L t mi'c/MmiMxm ^tii mmmmi.ziKA-^m t i> 
M<Dmf-ii. mzm.M^Mh(Dxm\^w. mi< 

Jil nm-l Q;(/m. miiZiftL<l±. 5nm-5//m 

x'hi. ^mm^-t^nmt ixa. mm. mm 
mcDifrnz^mmx'^. miz^i'mmmxhiitti^ 

MtU\ ^^X-^mWMbli. mvMmwM-h 

$ Kx ffM L^-ff . immm t tzmmwi^i' 

'ttuzmmtmmmmmzx d mti ; t ti^x^ 

I. ttz. ic?)^)tJI(i, mass 9-1 94 3 9 3^ 

^mmzm^jk^ivt^^ixd^z. mmmmmm^. ± 
lEsc ( I) so-fb^t t i,izmnzmi}^Lfzmi. 
y 3- ba^t j; mmtLxm^i-^ z t i<x^ h . 

[00 1 5] it ( I) tfOArtJ3(t'S> rffitSfiTI^^T 

tJ:v^M*if6-2 0<7)ry-vyaj bit. p-7x 

-l-ya. m-7x-I/y*. 4, 4-b'7x-I/y 

1, 4— ^-yx-pySSitti 

[00 16] 

[^k6] 





J;VAri (iV^-f^itP-7x:il-y*T'S,Sit>?lW 

[0 0 18] RHzant mm^fixx^xhMm 



(5) 
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nbVl-S. i so-7°nbVl-S. 7"f-;l/S. t-yf-;|/ 

htih. ^mm^tix\^xhi:\^mmwL6'-\A<r)r'} 

1, 2-^i-i'yiJt^iyy x-jm. 1-i-yi-iV 



2-i-yi-)V^tmfhiih. ^j:i-Xh. yx=. 

[00 19] f3j;y;'R3 tfciti> ^mArn-^ji- 

i s o-7°nb71/S, yf-^i-m. t-y-f-jim. 

^yi-fvmmmf^ti^ . ^mm^tix \^xhx\^M 

[0020] :^WMizmm ( I ) CO^-^m(7)5-h. 
mL< liTii^ (II) 0-fb-^Ai#(f ^>n§ o 
[002 1] 

[^b7] 




[0 0 2 2] (jt*. R* {±*«Mi^. y>n^>Mi^. 

2(7immxhi. ) 

±iEst (II) ti^W>-c, K'l (7) rf«r;l.df;Hli tL 
t, xb=3rix». ro-t°^i-S. 7"b^v- 



[0023] Mmui. rmx'ijk^tit'Jxi-ji'Ky 
it-^mmjtK. mz. ^ (in coit-mxhim^ 

iti^mi. 6. 9, 12, 17, 18, 3 2*U'9i!f* 

[0024] 
[^b8] 
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"'V OH, 



(7) 
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(8) #IpW8-2 83 7 08 



(9) 
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(13) 
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m^xmv^^t t^'mrh d . #^ l < {± i -5 o n 
[0 0 3 3] s^t. :^m^mzm&^mLm^<^m 

mtLXl±. ft*MiS:0/h$i,^ (4eVJ2J[T) ^m. 

-^ifsj. Ai/CAi^Og ),-f y'j^j^mtmft^fi 

^>.->*\ lOnm-Uim. iff t L < (i 5 0 - 2 0 0 n 

v\ 

[00 34] *^HHC0*«E L«^tCi^ V^Tfi, i^'t-'t 
Jf t coral tlEfLftAif Ifttt 1= ^ t *i*f t L V \ i i^IE 

Qi — l 06#Vl/h/cm(0€JlT'^J'^^:< tij 1 Q-^cm 

[0035] mmMmm-mmt Lx\i. mx. 
\i. mkt^i^m-mm\z^^^x. m.(nm^WKmm 

m-\b tTUfflS^i-TV^S 4>co^E L«i^(?)iEfLaAil 
t<zmm^tih'k^<nh(n<n^f^t:,m.'ni^cr>^mS{LX 

m^-^hZh-h^X%h. i#cWt!±, m^(^mhLX, ^ 
^^ymmW (*IB#ltll4 9 5 0 9 5 O^0J1,|i») . 
^-'Ji-^yi^ (mT2-2 04 9 9 6^i>«) . rri 
U yJSftfi^fr ( #lfW 2-2822 6 3 ) . t 

1-2 1 1 39 9^mmx7r^^tifzmm.>m 

(*Bl#^ll3,189,447-fBJrffl»##Hg) . S:^^^- 

;Hi»* (m^ss3 7-1 509 b^%:m^m.) . ^ 
y 7 y -)VT)Vi} ym-w ( *Bi#rFii3, mAmm 

mm. m,m,<immm, mM2MA^mmm. # 

5-5 5 5^^^|g, ^5 1-1 0 98 3^^^«. 
mK5 1-9 3 2 24^^||i. I5I5 5-1 71 0 5-5!- 
iSr$g. 115 6-4 14 8^^IS. 1155-108667 



-^^Ig. |iI5 5-l 5 69 53-^^lg. |5|5 6-3 6 6 

5 6 ^^mmmm ) . 1 9 y y y 1^2**^ j; tN'u 9 r n 

yf^Wfr (OTffl^ffi3,180,729^H^«*, 278,746 
^BfllH*. ^835 5-8806 AWiim. PI 5 5 - 8 
80 6 5^-i^^«. Pl4 9-1 0 5 537-^4>|g. |5l5 5 
- 5 1 0 8 6^'J^m. R56-80051 R 5 

6-88 14 1^^^«. R5 7-4 5 54 5^i.^ffi, ^ 
54-1 1 2637-t^lg, |B|5 5-74 5 4 6^i.^« 

mHi) . y^-vyi^T^ymmii^ (*bi#ss3.6i 
5,404-^BHffl». iif&Hgs 1-10 10 sn^m. ib|4 

6-3 7 1 ^4 7-2 5 33 6-i-&fg, mm 

Bg5 4-5 34 3 5-^&#. |i|5 4-l 1 0 5 3 6-^^ 
16. 11154 -1 1 99 2 5^&IS^#^) . r^}-)Vr 

^ymmw (immifm3,5(^Aso^mm. R3,i8o,7 

03-^|Bi5i|i#, |5]3,240,597-SfBmW. |5]3,65S,520ijH)J^i]j 
». |5]4,232,103-^|BH^|*. |5]4,175,961-5|a«*. PI4, 
O12,376^0M«. m^ji^A 9-3 5 7 0 2^iij#, R 

3 9-27 57 m^jxm. mwm 55-14425 o-^i 

^$6. [115 6-1 1 9 1 32-i-i.^lli. 1115 6-2 24 3 

sy^;ir;^r?yi^fr (mmmmi32h,^mwm 

mm.) . ^^^V~)Vm\^ (*H!^itm3,257,203 

-tBfliffl»^tfB©iot<7)) . y.i-'}iiryY^^ymm 
W (!^ra^5 6 -4 6 2 3 A^^mmm.) . 
jymmw [mwmsA -11033 m^mm.) . 

tK^y-yf^W* (*ffl#M,717,462Wi», # 
fm5A-59lA3^^m. ^5 5-52 063-ti.^ 
m. 1115 5-52064-i-4.^IS. R15 5-4 6760-^ 
'k^. |ll5 5-8 54 9 5^i.^fll, |sl57-l 1350 
-t^fg. 1157-14874 9^km. #iB¥2 - 3 1 

1 5 9 i^/A^f6##BS) . x^/t-'^yp^ft mmm 

1-2 1 0 363-t^ii. 116 1-2 284 5 1^^ 
116 1 -1464 2-fi.^#. R6 1-7 22 5 5-f- 
116 2-4 7 64 6^&fg. 116 2-36674 
-f^H?. 1162-1 0 6 52-^^lg. 1162-30 2 5 

5-^4>f|i. N6 0-9 34 4 5-^i.^f8, p|6 0-944 

6 2^-'i!^f|l. 116 0- 1 74 74 9-^!-^^||l. N6 0-1 

7 5 0 5 2 -^i^ltl^#BS) m^imfh 1 h fjK'^ h , 

[ 0 0 3 6 ] IfLi±Ali{±, IMiti^W^ 1 at j; S# 

1. 2mi:ii.(^M^'i;h^<^zxhmtfz\i2m\;mz 
khmm.<^mmmtLx. mm. mmmm. xb-y 

aXSt tTc?)liif {±. i|ft=15gSStLStWTmt^ 
5nm~5;i/mA^iPtLl\ 

[0037] mz. if^mzmim'i-nmmtmz-) 

^ mmt h o ^mmmT'^Mmitmzii tti> 
sftfrfcLTfi, ^n^^zn^^mtmrnmrnttj- 
i^tihrnitm^tm^L. m%m^z%m:M^. m%mn 
mLmzx-ixmrn^tifz^^^T (mrfttznisi) 



(14) 
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[00 38] ifwmMT'^nmntmztinhmm'^t-^ 
i^uvy¥k^t-m. y^u'^7:^ymt-^. rxvc, 

[00 39] i^^^^.o^Vr'^^^mtmzmhnmm^ 

SfcLTii. ±ia5t ( I ) a)Vx^)V^y\\:^m:^\^ 



Kh^WM. 0 0-8 0 OcOffi^Tfi^t-^ 

aW^S « ^ ^ 1 1. ^^Ott fgO * ffitlT V ^ !> i t 
tiXv^hh-hXhh., ±fBi^ ( I ) 'TyV7.^}V^y\'c^ 

h^}Ltmt.L\^. ^ m.(m^wmm'ji^}M yf 

t<ii, 5/^m-3 0//.mT-J_)l.„ ^^O^wfiii^Jftffl 

v->^>ti.Si« ( I ) (ni/x^}V^y\t-^%<r>o%. (ii 
I) 

[0040] 
[^Ll 6] 



;N-<[0)-CH=CH-Ar»-CH=CH-<^g)^^ 



\:h=c; 



[004 1] Ar2 (iX-M.>1S^/j;{j:7xr, 

■mS I t J: ^ ^^t-^yl-^S $ ixT ^ ^ 

T t J: ^ 6 ~ 1 4 cor 'J mht. ) 

tv\ St (III)«R5 tciottl. 

-1 4i?)Ty-;P» J (±. ±iE^ ( I ) i?)Ri 

[0042]^;^c,Tt(i) o^-'x^/u^y-ft^^m 

i-ju^yit-^m^^^mmmm^ Lxm^ ^hmi^f/^^^ 

y, y<i-)i3^i-)iiry.y^cr,irhym. itiSxt;^. m 

-t?-y^tfOx-r;WS. Ky-^y^ h;^xy^<;o^#|^ 
■ft**®. N, N ^;^*;WAr S =J^i-)UX 

R^-N-Ari-CH=CH-Ar-CH=CH-Ari-N-Ri 

[0046] (5^+. la-f-iM ( I ) ) 

[0047] 

[lbi 8] 



JO) 



mmmmif^^iti^mtixii.. ^n) coit-^mza 

^>T, Ar^iX^l^ya. m-7x-^ya, 3, 5- 

y;<f-;p-p-7x-^ya^fS.i9, Ri iifmr^L- 
tA'R3 (iv^-mt7x-;^*tL<{iR2 J3j;t/R3 

[0043] s^mui. ^ ( I ) c7)i^-x^;i^y{t^ 

€^t*lT-$)l>W7j^ft^%l, 7. 9. 12. 29fcj;y 

3 o/;'-i DSt^ L t^mi'zmmhmM=yx.i-)i 

^> ft^^*)«i. Tie^M#t J; D^Mt^^t-l. C t 

¥X'^l. 

[0044] otO. 5*: (IV) 
[0045] 

[^bi7] 



[0048] (5^*. le^iiiS: ( I) tnmx'hi, ) 



(15) 
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Jl^Kyit-^^^m-hZti^T^l. ■t^j:hh^ (V 
I) 

[00 50] 
Utl9] 




[00 5 1 ] ia-^iisc ( I ) t[5i«-cj)i.„ ) 

V^r^^tilit-^mi. ^ (VII) 

[00 52] 
[{L2 0] 

9 9 

(R0)2 P-CHa-Ar-CHi-P (ORh (vi) 

[00 53] R(i±iEi: |B1«. mcoii^ii^ 

( I ) tmmx'hi. ) T'SSfisib-^ftt 2 : i*-^, 

2. 5 : ico^^fl-itV. >'V^;^4^;^A7S H\ 
;^^^7)^t^lJ4JT'KJS5§^^, S ^>tc. -ThV ^Ax h^Hf 

Ti^U-^A-te r t.-7-h^-+;--f F^*-it (VII) 
cOlb-^fthdd^t/l-lin;! . mil, \- h L < !±7 0- 1 0 

[00 54] 

mmm] art, *%mc^mmmmmi-t. 

l-a) 1, l->''7x-;^-2- (i^'yx-Zl^rS 

y) x^P-yc;)-^j^t 

K3 6. OgiKy-ny^AOOmiizmMi-t. ZfHZ 

2 0mgsop-f;L'xyx;|^;^y|glrJii/:, Jpi^L, ^JS 

mUh 5 6 g $r#l. . 14 9. 0-150. 0"C 

1-b) 1, l->^'7i~;l/-2- (^''^x-Zl^TS 

y ) x^vy«^yT;l'Tt Ff^cco-^fig 
l-a) •C^^L^x^syjb^iOg^i^'i^nDX 
^'y2 0mU:|§jSt. ^tL^^^i^iS-ftUyS. 9g 
(5. AA) b=Jy>'i'}Vt^iVATAY5. 6gtj:0iS 

*J^T, SST, JtiaT (F*3?a8 0-8 5°C) fcf^^t 
^JsESg^±(fTRj£^ff5: 0 „ 5 N - N a 

nnx^yc|jK§»ti^cgWft&KDti}t. Safe«» 



*«|g^9. Ig^tfS, M*J±14 5. 0--14 5. 

[ 0 0 5 5 ] ^ t , M\L-^^<r) I R^ilS ( K B r^J 
m) L/-^feS. 1 7 3 0c m-i#j£tCT;kTb KSc^© 

1 - c ) p - 7 i-i- y^^^r u Ht^ft^^^^ 

«, a' -y^'n;l/-p-=^f>'^y4. 5gtSUyiS 
hyx^;H lg&a«5^MT. ^^/kAX4' (jSSl 

3o°c) x'bnmmm^iim'^tz. mzm\(m^) 

yS? h y X y jVRUm^ L/;^'fbxf-;Hr mjes* l 
itLSrx-T;^tl5Tl[!tS-ri.i:efeS^*7. 2gSr 
nh.mMi(>S. 5-70. 0gT-S>-3/S, 

1- d) W^-fb^l-Tj-^l^c 

1 - c ) -C#/cWittig-fh-^i)l 1 . 3 g t 1 - b ) 
r;Pr fc F -fh^ft 5 . 0 g t & i^';^ f-/l/*;l- A T S F 5 
Omia§»t, ;#it^?aT. t e r t 

aju. i):v^Tiiftr-bb>t'+^i;t?f&fi=^^\ 2. 3g 

SON, N' ->''X:^sya^^ri/Xf•;^^y|t;■^ft&# 
§.Bl>fi{i24 8. 5-2 5 0. 5°CX'h->tz. 
[0056] I R&iBJlg ( KB r^Jffi) L 

1 520cm-i. 1 62 Ocm-it;'<-f UtV 

y\:zm^<wi.mm^htii^. 
•^b£M2 (M^ft-^fDeco^^) 

2- a) l-7x-;l/-l- (4' -yF^^'^x::^ 

;i/) -2- (s^'7x-;Frsy) xf-i^yco-irjS; 

7i-;P- (4-y F^v-7x-/F) r5y2 0gS.V 
i.''7i-;l^7-feF7;I^TbF2 1 gSr'^y-^r'y 3 0 0ml 
\<zmm^^h. ^tLti Smg^p-F/Pxyx/PT^yK 

y^ym'km;ik?>-9 y~}V\ o omittiTUn^jiS^ff 

^y-;PJ:0S*Sftft^fi==3:<.\ ^^<m^23. 4g 

M;iS{±l 18-12 0°Ct'*o/Co 
2-b) l-7x-;^ (4-;'< F^f^-^x-;!^) -2- 

(v^7x-;^rsy) x^u-yco^yr/Frb Fftio-^ 

2 - a ) t :^^x-^ 5 y^L^iflj 1 2 g ^ i^'^? n/FX 
^'y2 0mlW§»t. ^tl^^t^i-tl^LyyS. 9g 

(5. 4ml) J:>;.j<f-;F*;FATS F6. SgtJ^Otlsl 
-^L^:bVF^v-f ^~n^\zW^^zmTMlfz^. 

mi,zmiSMi±ifxm. R&im-ofz. mmiz 

K«fa^5N-NaOH*)^?gt^3tcJnx, t^M^^TiV 

^yttttf^f*, =j^viuji^y^[zmmLfzm's^^ 

-t«SHlr9 . 4 g ^f#-g. o a^&Ji 112. 5"C- 1 1 4 . 
0°CfJ)-:>?t<. 

2-c) ^J^€-^6«-^B)t 
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1-c ) T-^mLfiP-y^^-uym^^uyit-^m 

2. 1 gfc2-b ) T-&jSLJt^yT;l/7-'bFfr9. 0 

g^^^'^^-f^I/^/L-ATS F 1 0 Omllzmmt. Zilizm 
ST. te rt-7■■^^i^;^°^'>">A2. Sg^f^^t 
7 J; ^) jD;t , 2 WTOf 5: „ tftli L tz^ 

\^mm^i-iP.Mji^^m d kl, j^:v^'c-T^r h yx- 
^>>-xf ;^^Wb^ft&^tl>„ luS(i2 34 . 5-23 

6. 5°CT'S>-5;^^„ 

[00 57] ^-ffc-^iO I RSS-Ct . MS-fb-^ 1 fc 
IBlttt 1 5 2 0 c m-iat/ 1 6 2 0 cm-i#at;^f-y 

3-a) 1, i-i^yj:-/i—2--:y{p-^h^>'y 

>^>x:::;l/TSy3 2 gSl/^V ( p-;^ h^>'7x- 
71/) r-febT/Wrh F4 2 s^O-^ymS 0 OmUcvI 
Mt^lio iixt:2 Oiiigi73p- h/l,x>.x;l^7^>ig2 Gig 

mmzm<. ^y-ifym^m^Lfzm. m^Bifz^^ 

Tefega3 8 9g&#§, 

3-b) 1, l->''7i-;l/-2->'' (p-;'<h^j/7 
T5.y:s^i-]yycr,^yT)lf^mco^m 

1-h) t mmco^mmi>zx d , TiEss^t^^t^sfe 

^OfeB^B&#S. M*{±1 2 5. 5-1 2 7. OXr-C*-? 

[00 58] 
U\L2 1 ] 




[00 59] 3 - c ) m^-it^sco-^m 

ioT, gWft^WSt/--. Ii*(i2 5 4. 5-2 5 
7. 0°CT-J>-5t. *^t^-!r%« I RiiTET^f^jTnfbM*] 
1 t WimiZ 1 5 2 5 c m- i&t/' 1 6 3 0 c m- 1 fMl^-X 

4,4' -fx (i?n;l';<^;P) f7x-;I/7. Ogt 
4^. 5l)#raSDi9i»il^ff'5^c» 

[00 60] jifijwffiu ym V y x^;i/. wi^micou 

hI.8 . 4 g , Wj^U 9 8-100. S'CX'h -o 
fz. 



[006 1] 
\\t22\ 

(C^sO)2^CH^-^;g)H;g)M;H.P(OC.H5)2 

[0062] ^fc. iw-fb^Wi. yf- 

m\-)fz. 

4-b) ^JS-fb^l 20^^ 

4 - a ) •C#;tWittig^t;-^ft4 . 2 g i: 1 - b ) f #3t 

^yT;i/Tbb'*7. 5g&xVf-;i/*;i/A7S F5 0 

F 2 . 4 g &t^^ tCjD t . SaT4 ^SJiff t^^C „ ipf tii 

uz^\Mm^^hm.^'^m-^m^L. +^7j<a 
f*. »r -fe F y ^ ff^ ^ 6 . 5 g Sr 

Bt*(i287. 5-28 9. 5°CT*-o7t. 

•6^]«f?iJ 5 ( ^J^S-fL^-^iJ) 1 4 oy^^ ) 

4 - a ) t1t/-cWittig-fb^^tl!)4 . 2 g i; 3 - b ) XWz 
^yr/l/ft F*8. 3g^i^';><^;l/*;PAr5 F5 0 
mlti^SL. >Iflt;K^i/'^Atert-rF^-f'f F 
2. 4g&^^ti!lD;l, MflT4B#ra«ffL^. tftiiL 

tz^\^'mfk-M-fhn.mimm^y^. 

fir-feFyT'0E?f&fi='SrV^^V^^fi£7)^3ef*:6. 7g^ 
#3^C. ilUS{i2 9 3. 5-295. 5 °CTJ> o /"c „ 
■^BgM6 (M^^l:^!fl!2 9cO^Bg) 

6 - a ) ^ 1/ y K -i-* y y {b-^ftco-^)3!<: 

1 , 3 -S^'7'n^7°nA°y l Q g tsy ySS F 'J x-f ;L 
2 0 g ^ , N , -^A )W 5 B#rajP»ijliI 

L/-c„ )©fJc?)syyMFyxf-;^v^«ES*u, stc 

%^Wz. 
[0063] 
[-fb2 3] 

(C2H50)2 ^ CH2-CH2-Chb P(0CaHs)2 

[0064] 6 -b ) M^{t;-^i)2 9i7)^j3S; 
6 - a ) -(:l#/-cWittigft^t*)l2 . 8 g t 1 - b ) XWz 
^ J r)W b F f^; 8 . 0 g Ir i^'y ^;F;t^;l/i. r S F 2 0 
ml izmmL . Z.ix\Z-f F y '^i.X^^ - F(7)7/F3-7F 

ifjjSrfi^tcjpt, M?aT4B#rBTOff^ff5:ot„ 

mm&. SJ[E?S4it*10 0mlSr3D^, t/ftU L;^c7;'< 
^^ftft&#Kx^;l.5 0ml j; "^ttaiL, +^M*Lfc. 
-e^^fA, »Kx^;l.S:®SLTa®ijS:^^y-;P5 0 

ml ^x-immcfh b . m&mMt!^^mi . 

^Lfz^^m'Oiiit. Ky-^y: n-^^^y^zX 
^^yJ^^mtlZb IZX yr/Frb F* 

[ 0 0 6 5 ] ;>< y-;Ft-MI, 3 . 6 g ^O^a^ttt^ 

^■tm-&,mm^^fjjmnfz. m.m 145. 5-1 

47. 0°CT'*-3?t<, 
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^m7 (m^>i\:^immzi:i^m 

xf-;l.4 0 OmUzmmi , ZtUc 1 N-taiS^jQfjn 1 0 

2. 0-5 4. S-CT-fc-o/i,, 
[00 66] 
[{1:2 4] 



7 - a ) y T/Wrh Ff*4 . 0 g > 1 - c ) Tt<f& 
IfZ'^^ y > fb^ft 2 . 1 g ^ 2 - c ) L T i^' 

-^ftt 2 . 2<g^;^0>''7 j:-;^T-fe b T/t-rfc b' 

m.itth ^t^zi.y) mmt^ 

[0068] 1 <r)^-^mb^m\ 7 (Dit-^^'Ji' 

fz, I RiiJe^ff^r-Jitii, x^^hMit'oi:z<m- 

Th-ofz, 

mmm i - 5 ^nx h d 5 ■■/ 

{ciToi2^o. i;ucoJiST«»Lfci>«^. mm 
^mutLxm^-^tz, ^mm^mm^vro):^ 

[0069] zmyxm&L 1 1 mmmm. ( h**^ 

a:J[l»*'-ht'N, N' -fx (3-^^;k7x~;k) 
-N, N' ->;7x-;l/ C 1 , 1' -t:7x~;k3 (T 

P D ) ( :t>-{bX^Vl/^- :5. 85eV)^200 



^Lfzm^ik^^mi . 3. 6. 1 2St^'2 2&2 0 0m 
gAtl., J^I'^T-, K^ff^ 1x10-4 P T-igjiL 
/■^o -fiOa. TPDADtOffia4^-K^2 1 5-2 2 0 
°CiT«t. TPD&^«}ISl-0. 3nm/se 
cf'ITO 1 2JitS«LT, KJf 0. Oe^cOiEfLa 

[ 0 0 7 0 ] Mv^T. n^iitz^^'y^mm 1 1 iM^m 

^L/lMS'ft-^ftK 3. 6. l2m2 2i3<X'^fzt^ 

-b*^A>, 0. oAumeommi^i-^mtmiA^m 

3 0°C. M«a«{iO. 1-0. 3nm/sec,a« 

i&mi'm^xh'^fz. 

[ 0 0 7 1 ] 'f\ ni^jtitz^'yxmm 1 1 

^ 'J 7 ryffi^- F h 'J 7. ( 8 - ^ y 'J 7 ) r/F 

$:i':7A (Ai qg) i2oomsxtixMmm^zmm 

Lfz. ttz. S'mU7'T>'SO;J^-btv^J^>">i^ 

ut^yi sixii. ^i^izmwy-fXTym^-^xy-y 

ht®7^^-£5 0 0mgAn^, -fi^f^, mmni 
ixlO-^PatX-mELXt-h. Al q3i7)A'3;t)l< 
-h&2 3 O-C^TUnSftL., A 1 qa^O. 0 1-0. 

0 3 n in ' s mMimT^m 1 4 ±t 0. 0 2jum 

JR-ri, 1 1 i iz . \a\mi^zm O . l n m/ s com^MJS. 

-mmmmz x ^) , s ngijco^ u 7 rvs^i- f 

1 . 4 nm, s (^mMmMXMML 
fz , ±ia^ f^T--? i-^ A t ;^^M€S & 
a£D±tC 1 . 5 ;i/ m«aM« L . Its 1 5 ^ ffM t „ 
[0072] icoj; a tLTfmt!t#i|x^i? Fd/I^ 

^^^^y^yxm=f<n^m2tmm5t<Dmzi sv 

<7)mE& EP JB U^:B#£7)ftA^3BISfc J: v^m.±mM^ 

(n'^mmim&Ltz. ^<rm^^m{z^^Lfz. t£ 

[0073] 

[m] 









'4mm i^-) 


1 


m{tm 1 


4400 


120 


2 


3 


6000 


90 


3 


6 


5600 


280 


4 


12 


7800 


110 


5 


22 


9600 


160 



[00 74] mmm 6-10 ni-'wMm'itmi- 

»mttiS#:2 3 t LT. 7 5//m<7)K)¥«;Kyx7^f- 
71/7 ^•;kA2 l±t:. Wf-l 0tJ.m<nT}Vi~-^I^m2 



Sg^i-V b^^i/X^yiOOgtjD.i, ^?-yF:?•7■< 
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xm m) m. ms,^ ■. mi\:ri-y~)u#eo ooo 
3 g ^ i-'^ F^^x^y 5 0 smmLmmiztni. 

[00 7 5] wMmmmmt ixm2ffm^^it^^^ 

1, 2, 9, 24fcJ;y'2 9&#l Og, ;^°y«-4t^- 
~hmm (EM^'Mtm, Z-400) lOgfciV't' 
^SyEO. 2g&>''7^-^^?■yl00mlt?g»L^v:?S 

[ 0 0 7 6 ] icT) J: -5 Lxi^m^fifz-^yrjv-<^V¥- 



^^^mmmmmmm ( JunrnMS, s p - 4 

2 8) i-Jf]l,rc-T1illiL/c ^<?iTSf.^^2(lT-*- ^2 

«{a-C*l. 2 0;P>y^'XXl#) „ 

[0077] 
[1^2] 



SII»|J 




m m m ^ 




(V) 


m m 

E!/2(liixsec) 


mm. 

(V) 


(V) 


(V) 


6 


9mt^ 1 


-710 


0.12 


0 


-685 


-3 


7 


2 


-705 


0.11 


0 


-685 


-5 


8 


3 


-680 


0.15 


0 


-640 


-3 


9 


4 


-715 


0.10 


0 


-695 


-14 


10 


5 


-640 


0.10 


0 


-625 


-5 



[00 78] 

nmmmmm^tm&^^mmxm^mmz 
[ 0 0 7 9 ] i^c. m^fnAmmm'fb Lxm^^tzm 

^tti, (-1 0-*cmVV) 

lis, ^mwmmitw^:^^i-h z t ifix'% h , 

[01 ] *f6BJ«^r«x^^:' bn;k5^-yfey;3^«^« 



mmxhh. 

1 1 iiyxm. 

12 ITO(l^ffi) 

13 ZETLaEAif 
14 

15 ^mVMM 

2 1 ^UXXr/P^-f^L-A 
2 2 T;l/5:i':7A)S 

2 3 m^lSiJf 

2 4 mm&m 



mi] 




